On the left panel a period with gravity waves is depicted. It is visible, that there occurs an inversion and the wind with quite small wind velocities is coming from about 210°. The radiation budget is negative b ecause of the longwave radiation loss of the surface. z/L is negative because of the fictitious positive sensible heat flux, which was measured due to the existence of the gravity waves. On the right panel a period without gravity waves is shown, the inversion is almost gone, the wind speed is larger, the wind direction is different. The radiation budget is nearly around zero because of clouds (less longwave radiation loss), the stability parameter is zero or positive.
Processes with high spatial variability, mainly depending on the surrounding orography and the surface properties ( Figure 1 ) have been found. On the Kongsvegen glacier the quite high wind speeds (most probably influenced by katabatic outflow) and therefore shear stress lead to negative sensible heat fluxes and positive latent heat fluxes. Nearby NyÅlesund the wind is weak at the same time, sensible and latent heat flux are fluctuating around zero. The general synoptic situation is able to neutralize this situation. A synchronization of the sensible and latent heat fluxes at the two measurement sites can then be noticed, if there is for example a low pressure system with wind from western directions passing through (Fig. 3) .
Processes with high temporal variability at one site (here Ny-Ålesund) have been found. Under special conditions like clear sky (high longwave radiation loss), calm wind and wind direction between 180 and 240°( Figure 5 ), external gravity waves are able to develop (Figure 4 left panel) , triggered by a strong near-surface temperature inversion and the katabatic outflow of the Broggerbreen glacier in the southwest of Ny-Ålesund. This wave motion shows a strong correlation between temperature and the vertical wind, which would lead to fictitious fluxes using the eddy covariance method. Instrumentation for both eddy systems:
• CSAT3 sonic anemometer
• Licor 7500 infrared hygrometer
• data processing for both stations was made with the international compared eddy covariance software TK3 (Mauder and Foken, 2011; Mauder et al., 2008) The best way to deal with the temporal variability due to gravity waves: filtering the raw turbulence data and so getting rid of the unwanted longwave components. The best way to deal with the spatial variability: operating measurements on different sites and then comparing.
Further investigations are required and ongoing. 
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Included in data processing with TK 3:
• coordinate rotation (double rotation)
• calculation sensible heat from buoyancy flux
• spike detection
• quality flag scheme after Foken (1999) Details in Mauder and Foken (2011) contact: Georg.Jocher@awi.de synchronization
